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mitochondrial electron transport, cyanide, 
1634 
phosphoglycerate kinase, isolation, barley 
leaves, 374 
sperm, 1650 : 
3-phosphoglycerate kinases from spinach 
leaves, 40 
D 
Datura, radicle protrusion, changes, endo- 
a sperm cell walls, 89 
ules, 12 
) Dictyostelium discoideum, gravity-depend- 
ent growth, 1568 
Dormancy, peach flower buds, 20 
Douglas-fir 
— of cab genes, light regulation, 
vegetative and reproductive buds, cytoki- 
nins, 67 
Drought, stress, chlorophyll fluorescence as 
I 
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single mutant, excess iron accumulation, 
pea, 976 
thiol protease, transcriptional activation, 
tomato, 1486 
Germination 
barley, localization, carboxypeptidase I, 
1449 
control, spatial definition, Striga asiatica, 
201 
maize embryos, respiration, mitochondrial 
biogenesis, 295 
precocious, seed development, bean seed, 
1089 
soybean seed, sugar metabolism, 1514 
Gibberellic acid, long-lasting light effects, Ka- 
lanchoé blossfeldiana seeds, 333 
Gibberellins 
biosynthesis in endosperm, Sechium edule 
seeds, 1032 
dormancy in peach flower buds, 20 
increased production, mutant gene, Bras- 
sica rapa, 1168 
quantitation, Ao-conjugate and shoot elon- 
gation, Sitka spruce, 1476 
Glucanase, messenger ribonucleic acid, clon- 
ing and ethylene induction, soybean, 
673 
Glucose esters, Lycopersicon pennellii, 
branched chain amino acid metabo- 
lism, 1544 
Glucosides, endogenous cytokinins, reverse 
mobilization, Cicer arietinum cotyle- 
dons, 1011 
Glucosinolate, synthesis, metallothionein 
expression, Brassica campestris, 522 
Glutamate, biosynthesis of 5-aminolevulinic 


acid, 1273 

Glutamyl-tRNA synthetase, purification and 
characterization, | Chlamydomonas 
reinhardtii, 1641 

Glutathione 


phytochelatin synthesis, tomato cells, 484 
regulation of synthesis, cadmium, pea, 
1579 

Glutathione reductase, K,,, thermal depend- 
ence, cucumber and corn, 822 

Glycine 

metabolic domains within matrix com- 
partment, pea leaf mitochondria, 611 
-rich protein-1 gene product, petunia, 596 

Glycine max (see Soybean) 

Glycoforms, immunodetection, self-incom- 
patibility multigene family, Brassica 
oleracea, 739 

G proteins, transmembrane signaling, phos- 
phatidylinositol 4,5-bisphosphate hy- 
drolysis, plants, 361 

Grape, reduction of iron by leaf extracts, 
assay of Fe(II), 1017 

Gravitropism, Arabidopsis thaliana mutants, 
direct screening procedure, 525 

Gravity, -dependent growth, Dictyostelium 
discoideum, 1568 

Guard cells, pea, malate dehydrogenase, 
1358 


*-ATPase 

mechanism for activation, molecular spe- 
cies of phospholipid, rice, 1049 

plasnia membrane, immunocytolocaliza- 
tion, oat, 1654 

tonoplast activities, fluorescamine and de- 
rivatives, corn, 1102 

Heat 
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-induced modifications, light-chilling and 
chlorophyll-protein complexes, 
pumpkin, 48 

transcriptional activation of thiol protease 
gene, tomato, 1486 
Heat shock proteins 
dry and early imbibing embryos, mRNAs, 
wheat, 1626 
plastid-localized, cDNA expression, corn, 
1321 
response in tomato interspecific hybrid, 
1140 
Helianthus annuus (see Sunflower) 
Hemagglutination, activation of prophe- 
noloxidase by CaCh, carrot lectin, 657 
Herbicides 
isoxaben, synthesis of acid soluble cell wall 
materials, Arabidopsis thaliana, 695 
metsulfuron methyl, presence of 1,8-na- 
phthalic anhydride, corn root tissue, 
730 
triazolopyrimidine, cross-resistance of 
chlorsulfuron-resistant biotype, Stel- 
laria media, 962 

Hexadecenoic acid, light-chilling and chlo- 

rophyll-protein complexes, pumpkin, 

48 


Hexose 
growth at low water potentials, maize pri- 
mary root, 1337 
transport and H* efflux, imposed energy 
status, corn root tips, 453 
Histones, plant H2A, phosphorylation, 1241 
Hordeum vulgare (see Barley) 

Hydrogen, isotope fractionation, cellulose 
metabolism, Lemna gibba, 325 
Hydroxycinnamoylputrescines, leaf explants 

of tobacco, 1398 
Hyoscyamus niger, root, diamine oxidase, 
216 


Hypocotyls 
Arabidopsis thaliana mutants, gravitrop- 
ism, direct screening procedure, 525 
dark grown squash, sugar composition, cell 
wall polysaccharides, 998 
Hypoxia, stress responses, potato tuber 
wound response, 264 


Indo-1, measurement of intracellular Ca?* 
levels, plant cells, 841 
Indoleacetic acid, oxidation by peroxidase, 
activation by anions, tomato, 798 
Indole-3-acetic acid 
abscisic acid and, water deficits, cotton 
flower buds and flowers, 1117 
distribution, alkali-labile conjugates, pine 
stem, 1295 
levels in slender pea and other pea pheno- 
types, 1539 
D-myo-Inositol 1 ,4,5-trisphosphate, electrical 
properties, red beet vacuole mem- 
brane, 837 
Inositol trisphosphate, photosynthetic light 
reactions, calcium and _ biological 
clock, Euglena gracilis, 110 
Ion channels, ATP-regulated, plasma mem- 
brane, Nitellgpsis obtusa, 343 
Iron 
accumulation, brz, pea mutant, 723 
excess accumulation, single-gene mutant, 
pea, 976 
pleiotropic effects of brz, 717 
reduction by leaf extracts, assay of Fe(II), 
plants, 1017 
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Irradiance, stress, photosynthetic apparatus, 
Dunaliella salina, 1433 
Irradiation, control of injury, daily tempera- 
ture cycling, potato, 409 
Isoprenoids 
regulation of metabolism, tobacco, 182 
synthesis, chloroplast development, barley, 
1121 
Isoxaben, inhibition of synthesis of acid sol- 
uble cell wall materials, Arabidopsis 
thaliana, 695 


J 


Jasmonic acid, oxygen-evolving activity of 
thylakoids, barley, 1316 


Kalanchoé blossfeldiana, imbibed seeds, 
long-lasting light effects, gibberellic 
acid, 333 

Kalanchoé daigremontiana, substrate kinet- 
ics, tonoplast H*-translocating inor- 
pyrophosphatase, free Mg”*, 

Kochia scoparia, sulfonylurea herbicide re- 
sistance, 55 


L 


Leaf 
barley, isolation, chloroplast and cyto- 
plasmic phosphoglycerate, 374 


abscisic aldehyde, xanthoxin conversion, 
689 
cycloheximide and ABA biosynthesis, 
128 
Coleus blumei, carbohydrate metabolism, 
photosynthetic and nonphotosythetic 
tissues, 617 
conductance to water vapor, carbon iso- 
tope discrimination, bean, 1422 
corn, ribulose-1,5-bisphosphate carboxyl- 
ase expression, 541 
C, plants, carbonic anhydrase activity, 
photosynthesis, 825 
cucumber 
chilling damage, photosynthetic oxygen- 
evolving system, 1354 
chlorophyll a fluorescence, carbon as- 
similation, 1078 
chlorophyll fluorescence, growth and ex- 
pansion, 1083 
explants, polyamines and hydroxycinna- 
moylputrescines, tobacco, 1398 
Festuca pratensis, nonyellowing mutant, 
senescence, 588 
Lemna gibba, oxygen and hydrogen iso- 
tope fractionation, cellulose metabo- 
lism, 325 


pea 
mitochondria, metabolic domains 
within matrix compartment, 611 
pleiotropic effects of brz, 717 
pennycress, assimilate transport, chlorsul- 
furon, 1441 
pepper, regulation of carbon partitioning, 
637 
soybean, wild-type and nr, mutants, NO, 
evolution, 26 
spinach 
carbon metabolism, age and mineral nu- 
trition, 1219 
3-phosphoglycerate kinases, 40 
willow, chlorophyll fluorescence, probe for 


TE 


carrot, activation of prophenoloxidase, 
CaCl, 657 
characterization of tepary bean, delay, bru- 
chid beetle development, 1453 
salt-soluble, corn, 1659 
Lemna gibba, cellulose metabolism, oxygen 
and hydrogen isotope fractionation, 
325 
Lemna _ paucicostata, S-methylmethionine 
cycle, 623 
Light 
blue, magnitude of stomatal response, soy- 
bean, 701 
-chilling and chlorophyll-protein com- 
plexes, pumpkin, 48 
long-lasting effects, gibberellic acid, Kalan- 
choé blossfeldiana seeds, 333 
long-pass filters, prevention of photochem- 
istry, tomato and Arabidopsis thal- 
iana, 1365 
photoinduction of 8-carotene accumula- 
tion, Dunaliella bardawil, 389 
photoregulation of 8-tubulin mRNA abun- 
dance, oat and barley seedlings, 1196 
photosynthetic reactions, calcium and bi- 
ological clock, Euglena gracilis, 110 
red, enhanced photosystem II, Porphyri- 
dium cruentum, 888 
regulation, cab genes, Douglas-fir, 829 
white, inhibition of **Rb* absorption, corn 
root apex, 767 
Light harvesting chlorophyll a/b binding pro- 
tein II, histidine replacement, chloro- 
phyll-protein complex assembly, pea, 
339 


Lignin, inhibition of lignification, hypersen- 
sitive resistance to stem rust, wheat, 
465 

Linamarase, cyanogenesis in cassava, 176 

Linoleic acid, rapeseed pollen, phospholipids 
and galactolipids, 418 

Lipids, cyanogenic, Ungnadia speciosa, 631 

Luffa acutangula (see Ridge gourd) 

Lycopersicon pennellii, biosynthesis of glu- 
cose esters, branched chain amino 
acid metabolism, 1544 

Lysine, -sensitive aspartate kinase, kinetic 
studies, maize suspension cultures, 98 


M 
Macromolecules, biotin-mediated delivery, 
soybean, 1492 
Magnesium 
calcium and, boron deficiency, pine cells, 
1071 
status of substrate binding sites, mbulose 
bisphosphate carboxylase, 2-C-car- 
boxyarabinitol 1,5-bisphosphate, 244 
substrate kinetics, tonoplast H*-translocat- 
ing inorganic pyrophosphatase, Ka- 
lanchoé daigremontiana, 1063 
Maize (see Corn) 
Malate, metabolic domains within matrix 
compartment, pea leaf mitochondria, 
611 
Malate dehydrogenase, guard cells of pea, 
1358 
Malus domestica (see Apple) 
Membrane potential 
boron-induced hyperpolarization, sun- 
flower root cell membranes, 566 
cotransport of nitrate and protons, maize 
roots, 281, 290 
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crystallinum, induc- 
tion of crassulacean acid metabolism, 
abscisic acid, 1253 
Mesotaenium caldariorum, calcium trans- 
port, 748 
Metallothionein, suppression of glucosino- 
late synthesis, Brassica campestris, 
522 
L-Methionine, biosynthesis of phytosiderop- 
hores, barley, 1497 
S-Methylmethionine, cycle in Lemna pauci- 
c-stata, 623 
5-(N-Methyl-N-isobutyl)-amiloride, inhibitor 
of vacuolar Na*/H* antiport, tono- 
plast photolabeling, sugar beet cells, 
924 
Metsulfuron methyl, uptake in presence of |, 
8-naphthalic anhydride, corn root tis- 
sue, 730 
, CO, concentration during 
growth, fatty acid composition, 851 
Microtubles, freezing tolerance, cold stabil- 
ity, rye, 77 
Mitochondria 
biogenesis, respiration, germinating maize 
embryos, 295 
electron transport, male-sterile and male- 
fertile petunia, 1634 
pea leaf, metabolic domains within matrix 
compartment, 611 
respiration, male-fertile and male-sterile 
tobacco, 367 
respiration in green algae, 356 
Monocots, thylakoids, sulfhydryl reagents, 
energy-linked reactions, 1005 
Monoterpenes, metabolism in cell cultures, 
sage, 1595 
Morus alba (see Mulberry) 
Mulberry, reduction of iron by leaf extracts, 
assay of Fe(II), 1017 
Mung bean 
phosphoenolpyruvate phosphatase, 194 
seedling, essential arginyl residue, tono- 
plast pyrophosphatase, 1128 


Na*/H* antiport, inhibitor 5-(N-methyl-N- 
isobutyl)-amiloride, tonoplast photo- 
labeling, sugar beet cells, 924 

1,8-Naphthalic anhydride, uptake of metsul- 
furon methyl, corn root tissue, 730 

Narcissus, biosynthesis of digalactosyldiacyl- 
glycerol, plastids from 16:3 and 18:3 
plants, 1286 

Nicotianamine, biosynthesis of phytosider- 
ophores, barley, 1497 

Nicotiana (see Tobacco) 

Nitellopsis obtusa, plasma membrane, ATP- 
regulated i ion channels, 343 

Nitrate 

ammonium net fluxes, barley root surface, 
271 

evolution of NO,, wild-type and nr, mu- 
tant soybean leaves, 26 

induction of transport, maize roots, 642 

proton cotransport, maize roots, 281, 290 

uptake in barley, 1426, 1585 

Nitrate reductase 

spinach, 537 

stabilization by chymostatin, maize roots, 
846 


Nitrocellulose, tissue prints, cellulase and 
abscission, bean, 160 
Nitrogen 
fixation, ureide assay, soybean, 495 
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measurement of fixation, ureide and nat- 
ural ''N abundance methods, soy- 

bean, 708 
Nitrogenase, photosynthesis and redundant 
sources, boron deficiency, Anabaena, 


gaseous diffusional properties, pO. ef- 
fect, 956 
pO, and growth, symbiotic cowpea, 948 
Norflurazone, novel mode of action, fatty 
acid desaturase inhibition, 347 
Nuclear magnetic resonance spectroscopy 
phosphate uptake, excised maize root tips, 
778 
PH regulation in cell suspensions, oil palm, 
512 


Nucleoside triphosphates, fructokinase spec- 
ificity, developing maize kernels, 353 


Oat 
biosynthesis of digalactosyldiacylglycerol, 
plastids, 1286 
immunocytolocalization of plasma mem- 
brane H*-ATPase, 1654 


seedling, photoregulation, -tubulin 


mRNA abundance, 1196 

Oil palm, pH regulation in cell suspensions, 
512 

Oligosaccharides, xyloglucan, growth pro- 
motion and cellulase activation, rose, 
1042 

Ornithine carbamoyltransferase, microalgae, 
62 


Oryza sativa (see Rice) 
Osmoregulation, plasma membrane poten- 
tial, Dunaliella salina, 403 
Oxidase, alternative, integral membrane pro- 
tein during aging, potato, 312 
Oxygen 
control of seed respiration and growth, Vi- 
cia faba, 668 
effect of pO. during growth, gaseous dif- 
fusional properties, cowpea nodules, 
956 
effect of pO. on growth, nodule function- 
ing, symbiotic cowpea, 948 
-evolving activity of thylakoids, jasmonic 
acid, barley, 1316 
hydrogen isotope fractionation and, cellu- 
lose metabolism, Lemna gibba, 325 
-resistant tobacco mutant, enhanced cata- 
lase activity, 1521 


P 
Parasites 
control of germination, Striga asiatica, 201 
vegetative/parasitic transition, witchweed, 
208 
Pathogenesis, -related proteins, non-ethylene 
pathway for induction, xylanase and 
tobacco, 811 
Pea 
autophosphorylation, stromal phosphoglu- 
comutase, 105 
auxin-enhanced messenger RNA, 432 
biosynthesis of digalactosyldiacylglycerol, 
plastids, 1286 
chlorophyll-protein complex assembly, 
histidine replacement, 339 
chloroplasts, protein methylation, 1235 
excess iron accumulation, single-gene mu- 


L 
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tant, 976 
iron accumulation, brz, 723 
leaf mitochondria, metabolic domains 
within matrix compartment, 611 
malate dehydrogenase in guard cells, 1358 
nodules, products of dark CO, fixation, 
bacteroid metabolism, 12 
pleiotropic effects of orz, 717 
regulation of glutathione synthesis, cad- 
mium, 1579 
seedling 
apoplastic a-amylase activity, chloro- 
plastic regulation, 131 
cell wall and extensin mRNA changes, 
cold acclimation, 1021 
ethylene and stem elongation, 1663 
slender, indole-3-acetic acid levels, other 
pea phenotypes, 1539 
state of posttranslational calmodulin meth- 
ylation, 880 
Peach, dormancy in flower buds, 20 
Pennycress, decreased assimilate transport 
out of treated leaves, herbicide chlor- 
sulfuron, 1441 
Pepper 
carbon partitioning in source and sink leaf 
parts, regulation, 637 
variable fluorescence recovery, tempera- 
ture dependence, 652 
Peroxidase 
oxidation of indoleacetic acid, activation 
by anions, tomato, 798 
soluble, phenoloxidase-like activity, wheat 
seedling, 489 
Petunia 
expression of glycine-rich protein-1 gene 
product, 596 
male-sterile and male-fertile, mitochon- 
drial electron transport, 1634 
variable fluorescence recovery, tempera- 
ture dependence, 652 
pH 
electrogenicity and stoichiometry, proton- 
sucrose symport, beet, 1590 
reexamination of acid growth theory, 
auxin action, corn, 931 
regulation in cell suspensions, oil palm, 
512 
spinach nitrate reductase, 537 
Phaseolus acutifolius (see Tepary bean) 
Phaseolus chrysanthos (see Adzuki bean) 
Phaseolus vulgaris (see Bean) 
Phenoloxidase, -like activity, soluble peroxi- 
dase, wheat seedling, 489 
Phenylalanine ammonia-lyase, gene expres- 
sion, extensin, potato tubers, 1134 
Phloem, postphloem, nonvascular transfer in 
citrus, 1405 
Phosphate 
deprivation, Brassica nigra suspension 
cells, 504 
inorganic, proton/phosphate stoichiome- 
try, Catharanthus roseus, 479 
uptake by excised maize root tips, NMR 
study, 778 
Phosphatidylcholine, biosynthesis, castor 
bean synthesis, 250 
Phosphatidylethanolamine, synthesis by cas- 
tor bean endosperm, 148, 154 
Phosphatidylinositol 4,5-bisphosphate, hy- 
drolysis in plants, transmembrane sig- 
naling, 361 
Phosphoenolpyruvate carboxylase, regula- 
tion, Selenastrum minutum, 1303 


Phosphoenolpyruvate phosphatase, mung 
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bean, 194 
6-Phosphofructokinase, properties of, Selen- 
astrum minutum, 871 


Phosphoglucomutase 
cytosolic, lack of, corn endosperm, 1650 
stromal, autophosphorylation, tobacco 
and pea, 105 


Phosphoglycerate kinase, cytoplasmic, isola- 
tion, barley leaves, 374 

3-Phosphoglycerate kinases, spinach leaves, 
40 


Phospholipid 
galactolipids and, pollen, rapeseed, 418 
molecular species, plasma membrane H*- 
ATPase activation, rice, 1049 
synthesis, calcium effects, cotton seed, 
1525 
Phosphoribulokinase, Chlamydomonas rein- 
hardtii, 188 
Phosphorus, leaf age and carbon metabolism, 
spinach leaves, 1219 
Photochemistry, prevention in culture me- 
dia, long-pass light filters, tomato and 
Arabidopsis thaliana, 1365 
Photorespiration, Chlamydomonas reinhard- 
tii mutant, 231 
Photosynthesis 
carbonic anhydrase activity in leaves, C, 
plants, 825 
CO,-enrichment and aminoacetonitrile, 
photoautotrophic calli, tobacco, 549 
high temperature, tuber-bearing Solanum 
species, 791 
irradiance stress, Dunaliella salina, 1433 
limiting factors, beet, 1466 
O,-resistant, enhanced catalase activity, to- 
bacco mutant, 1521 
photoinhibition and recovery, psbA gene- 
inactivated strains, Anacystis nidu- 
lans, | 
redundant sources and, nitrogenase activ- 
ity, boron-deficient Anabaena, 560 
salinity-induced limitations, Prunus sali- 
cina, 864 
steady-state and oscillating, starchless mu- 
tant, tobacco, 1212 
variegated leaves of Coleus blumei, carbo- 
hydrate metabolism, 617 
Photosystem I 
phycobilisomes in Porphyridium cruen- 
tum, growth under red light, photosys- 
tem II enhancement, 888 
preincubation temperature, cold hardened 
and nonhardened rye, 319 
Photosystem II, chilling damage in cucumber 
leaves, 1354 
Photosythesis, light, calcium and biological 
clock, Euglena gracilis, 110 
Phycobiliprotein, pigment mutants, Cyani- 
dium caldarium, 772 
Phycobilisomes, phototsystem I and, growth 
under red light and photosystem II, 
Porphyridium cruentum, 
Phytoalexins, molecular cloning and ethyl- 
ene induction of mRNA, soybean, 
673 
Phytochelatin, synthesis in tomato cells, glu- 
tathione effect, 484 
Phytochrome, photocontrol of gene expres- 
sion, chlorophyll a/b binding proteins, 
tomato and tobacco, 990 
Phytosiderophores, biosynthesis, barley, 
1497 
Picea sitchensis (see Sitka spruce) 
Pine 
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boron deficiency, 1071 
distribution of indole-3-acetic acid, alkali- 
labile conjugates, stem, 1295 
Pisum sativum (see Pea) 
Plasmalemma, ATPase, potassium stimula- 
tion, corn root, 1175, 1183 
Plasma membrane 
calcium fluxes, cell-free system, Comme- 
lina communis, 940 
H*-ATPase, immunocytolocalization, oat, 
1654 
H*-ATPase activation, molecular species 
of phospholipid, rice, 1049 
potential, relation to osmoregulation, Dun- 
aliella salina, 403 
tomato root, electrostatic changes, salt 
stress, 471 
transmembrane signaling, phosphatidyl- 
inositol 4,5-bisphosphate hydrolysis, 
plants, 361 
id 


biosynthesis of digalatosyldiacylglycerol, 
16:3 and 18:3 plants, 1286 
-localized heat shock protein, cDNA 
expression, corn, 1321 
Pollen, rapeseed, phospholipids and galacto- 
lipids, 418 
Polyamines 
flower development and, male sterile sta- 
menless-2 mutant, tomato, 439, 446 
leaf explants of tobacco, 1398 
Polyethylene glycol, -mediated protoplast 
transformation, production, fertile 
transgenic rice plants, 857 
Polysaccharides, cell wall, sugar composition, 
squash hypocotyls, 998 
Poplar, clone, tissue culture, Agrobacterium 
tumefaciens-mediated transforma- 
tion, 1110 
Porphyridium cruentum 
CO, concentration during growth, fatty 
acid composition, 851 
photosystem I and phycobilisomes, growth 
under red light, photosystem II en- 
hancement, 888 
Potassium 
boron-induced hyperpolarization, mem- 
brane permeability, sunflower root 
cell membranes, 566 
growth at low water potentials, maize pri- 
mary root, 1337 
stimulation of plasmalemma ATPase, corn 
root, 1175, 1183 
Potassium channel, tonoplast, physiological 
electric potentials, Acer pseudopla- 
tanus, 350 
Potato 
ADPglucose pyrophosphorylase, subunit 
structure, 785 
alternative oxidase, de novo synthesis, ag- 
ing of slices, 312 
daily temperature cycling, control, contin- 
uous irradiation injury, 409 
extensin and phenylalanine ammonia- 
lyase gene expression, wounding, hy- 
poxia and Erwinia carotovora infec- 
tion, 1134 
seed-tuber age effect, vigor restoration, 
auxin, 967 
stress reponses, 264 
Probes, fluorescent, intracellular Ca?* levels, 
plant cells, 841 
Prophenoloxidase, activation by CaCl, car- 
rot lectin, 657 
Protein 


ABA-responsive heat-stable, synthesis, 
dormant wheat grain, 662 
glycoforms, self-incompatibility multigene 
family, Brassica oleracea, 739 
in pea chloroplasts, 1235 
path lated, non-ethylene path- 
way for induction, xylanase and to- 
bacco, 811 
synthesis, temperature-induced bleaching, 
Euglena gracilis, 141 
Protein kinase C, transmembrane signaling, 
phosphatidylinositol 4,5-bisphosphate 
hydrolysis, plants, 361 
Protons 
efflux and hexose transport, imposed en- 
ergy status, corn root tips, 453 
gradient across tonoplast, action of elec- 
troenzymes, Riccia fluitans, 412 
nitrate cotransport, maize roots, 281, 290 
phosphate stoichiometry, uptake of inor- 
ganic phosphate, Catharanthus ro- 
seus, 479 
electrogenicity, beet, 


polyethylene glycol-mediated transforma- 
tion, production, fertile transgenic rice 
plants, 857 
selection of tobacco calli resistant to tria- 
zole, 1190 
Prunus persica (see Peach) 
Prunus salicina, salinity-induced limitations, 
photosynthesis, 864 
Pseudotsuga menziesii (see Douglas-fir) 
Pumpkin 
light-chilling, chlorophyll-protein com- 
plexes, 48 
suspension-cultured cells, purification, 
abundant secreted protein, 1037 
Pyrophosphatase 
H*-translocating inorganic, substrate ki- 
netics, Kalanchoé daigremontiana, 
1063 
tonoplast, essential arginyl residue, etiol- 
ated mung bean seedling, 1128 
Pyrophosphate:fructose 6-phosphate 1-phos- 
photransferase, induction by anoxia, 
rice seedlings, 584 
Pyrophosphate:D-fructose-6-phosphate _1- 
phosphotransferase, activity in coty- 
ledons, Citrullus lanatus, 683 


Radicle, protrusion, changes in endosperm 
cell walls, Datura, 89 
Radish 
reduction of iron by leaf extracts, assay of 
Fe(II), 1017 
root, purification, ferredoxin-NADP* oxi- 
doreductase-like enzyme, 896 
Rapeseed, phospholipids and galactolipids, 
pollen, linoleic and linolenic acid, 418 
Raphanus sativus (see Radish) 
Respiration 
acetylene effect, reducing activity, nodu- 
lated soybean, 1226 
carbon partitioning, N assimilation, Se/en- 
astrum minutum, 166 
cells and mitochondria, male-fertile and 
male-sterile tobacco, 367 
cytochrome and alternative pathway res- 
piration, green algae, 356 
growth and, oxygen and temperature con- 
trol, Vicia faba, 668 
mitochondrial biogenesis, germinating em- 
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bryos, maize, 295 
Rhizotoxicity, aluminate ion, wheat, 1620 
Ribonucleic acid, messenger 
auxin-enhanced, pea stem, 432 
dry and early imbibing embryos, heat 
shock froteins, wheat, 1626 
glucanase, cloning and ethylene induction, 
soybean, 673 
8-tubulin, photoregulation, oat and barley 
seedlings, 1196 
Ribulose 1 ,5-bisphosphate, limiting factors in 
photosynthesis, beet, 1466 
Ribulose-1 ,5-bisphosphate carboxylase 
photocontrol of gene expression, chloro- 
phyll a/b binding proteins, tomato 
and tobacco, 990 
regulation of expression, second leaves, 
maize seedlings, 541 
Ribulose 1,5-bisphosphate carboxylase oxy- 
genase, activity as function of storage 
conditions, spinach, 1511 
Ribulosebisphosphate carboxylase 
kinetic characterization of slow inactiva- 
tion, catalysis, spinach, 1376, 1383, 
1390 
status of substrate binding sites, 2-C-car- 
boxyarabinitol 1 ,5-bisphosphate, 244 
Riccia fluitans, tonoplast, proton gradient, 
action of electroenzymes, 412 
Rice 
activation of plasma membrane H*- 
ATPase, molecular species, phospho- 
lipid, 1049 
fertile transgenic, protoplast transforma- 
tion, polyethylene glycol, 857 
reduction of iron by leaf extracts, assay of 
Fe(II), 1017 
seedling, pyrophosphate:fructose 6-phos- 
phate 1-phosphotransferase, induc- 
tion by anoxia, 584 
Ricinus communis (see Castor bean) 
Ridge gourd, reduction of iron by leaf ex- 
tracts, assay of Fe(II), 1017 
Root 
adzuki bean, growth and electric oscilla- 
tions, 532 
alfalfa, aspartate aminotransferase, 603 
Arabidopsis thaliana mutants, gravitrop- 
ism, direct screening procedure, 525 
barley 
net fluxes of ammonium and nitrate, 
271 
x-ray photoelectron spectroscopy, alu- 
minum ion stress, 578 
corn 
abscisic acid and growth, low water po- 
tentials, 1329 
cotransport of nitrate and protons, 281, 
290 


growth at low water potentials, 1337 

H* efflux and hexose transport, imposed 
energy status, 453 

induction, nitrate transport, 642 

inhibition of *Rb* absorption, white 
light, 767 

inhibition of growth, low temperature, 
222 

low water potential, cortical cell length, 
648 

nitrate reductase stabilization, chymos- 
tatin, 846 

phosphate uptake, NMR study, 778 

plasmalemma ATPase, potassium stim- 
ulation, 1175, 1183 

salinity and reduced growth, cell wall 
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acidification, 7 
uptake of metsulfuron methyl, presence 
of 1,8-naphthalic anhydride, 730 
Hyoscyamus niger, diamine oxidase, 216 
radish, purification, ferredoxin-NADP* 
oxidoreductase-like enzyme, 896 


e 
freezing tolerance, microtubules, 77 
tubulin isotypes, cold acclimation, 83 
soybean, acetylene effect on respiration, 
reducing activity, 1226 
sunflower, membrane permeability, bo- 
ron-induced hyperpolarization, 566 
tobacco 
polyamines, hydroxycinnamoylputres- 
cines, 1398 
transcriptionally regulated genes, 1203 
tomato plasma membrane, electrostatic 
changes, salt stress, 471 
uptake and xylem translocation, cinmethy- 
lin, soybean, 1573 
Rose, xyloglucan oligosaccharides, growth 
promotion, cellulase activation, 1042 
Rust, hypersensitive resistance, inhibition of 
lignification, wheat, 465 
Rye 
cold hardened and nonhardened, preincu- 
bation temperature, photosystem I, 
319 
cold stability of microtubules, freezing tol- 
erance of root-tip cells, 77 
root, tubulin isotypes, cold acclimation, 83 


Saccharum (see Sugarcane) 
Sage, metabolism of monoterpenes in cell 
cultures, 1559 
Saline, unusual environment, Chara buckel- 
lii, 122 
Salinity 
-induced limitations, photosynthesis, Pru- 
nus salicina, 864 
reduced growth in maize root epidermal 
cells, cell wall acidification, 7 
Salix (see Willow) 
Salt, stress, electrostatic changes, tomato root 
plasma membrane, 471 
Salvia officinalis (see Sage) 
Secale cereale (see Rye) 
Sechium edule, seed, gibberellin biosynthesis, 
endosperm, 1032 
Seed 
bean, development, 1089 
cotton, calcium effects, phospholipid syn- 
thesis, 1525 
Kalanchoé blossfeldiana, \ong-lasting ef- 
fects, gibberellic acid, 333 
Sechium edule, gibberellin biosynthesis, 
endosperm, 1032 
soybean, germination, sugar metabolism, 
1514 


tobacco, transformation with bean adi 
gene, 805 
Vicia faba, control of respiration and 
growth, oxygen and temperature, 668 
Seedling 
barley 
amine oxidase, 818 
photoregulation, 
abundance, 1196 


B-tubulin mRNA 


corn 
ABA and root and shoot growth, low 
water potentials, 1329 
ribulose-1,5-bisphosphate carboxylase 
expression, second leaves, 541 
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mung bean, essential arginyl residue, ton- 
oplast pyrophosphatase, 1128 
pea 
apoplastic a-amylase activity, chloro- 
plastic regulation, 131 
cell wall and extensin mRNA changes, 
cold acclimation, 1021 
ethylene and stem elongation, 1663 
pennycress, decreased assimilate transport, 
chlorsulfuron, 1441 
rice, pyrophosphate:fructose 6-phosphate 
1-phosphotransferase, induction by 
anoxia, 584 
tobacco, chlorophyll a/b binding proteins, 
ribulose-1,5-bisphosphate carboxyl- 
ase, 990 
tomato, chlorophyll a/b binding proteins, 
ribulose-1,5-bisphosphate carboxyl- 
ase, 990 
Ungnadia speciosa, cyanogenic lipids, 631 
wheat, soluble peroxidase, phenoloxidase- 
like activity, 489 
Seed-tuber, effect of age, restoration of vigor 
with auxin, potato, 967 
Selenastrum minutum 
fructose 1,6-bisphosphatase, 1460 
mitochondrial respiration, 356 
N assimilation, reguiation, carbon parti- 
tioning, 166 
properties of 6-phosphofructokinase, 87 | 
regulation of phosphoenolpyruvate car- 
boxylase, 1303 
Senescence 
leaf, nonyellowing Festuca pratensis mu- 
tant, 588 
-related gene expression, ethylene, carna- 
tion flower petals, 1370 
Sesquiterpene cyclase, regulation of isopren- 
oid metabolism, tobacco, 182 
Shikimate kinase, spinach chloroplasts, 758 
Shoot, elongation, quantitation of gibberel- 
lins, Sitka spruce, 1476 
Sinapis alba, biosynthesis of digalactosyldi- 
acylglycerol, plastids, 1286 
Sitka spruce, quantitation of gibberellins, Ay- 
conjugate, shoot elongation, 1476 
Sodium chloride, -adapted tobacco cells, car- 
bon use efficiency, cell expansion, 384 
Solanum melongena (see Eggplant) 
Solanum species, tuber-bearing, photosyn- 
thesis at high temperature, 791 
Solanum tuberosum (see Potato) 
Solutes, compartmentation, developing sug- 
arcane stalk tissue, 1147 
Sorbitol, sugar metabolism, germinating soy- 
bean seeds, 1514 
Sorghum bicolor, vegetative/parasitic transi- 
tion, Striga asiatica, 208 
Soybean 
cholinephosphotransferase activity, warm 
growth temperature, 72 
exogenous macromolecules, biotin-me- 
diated delivery, 1492 
germinating seed, sugar metabolism, 1514 
glucanase mRNA, cloning and ethylene 
induction, 673 
magnitude to stomatal response, blue light, 
701 
measurement of nitrogen fixation 
ureide and natural '*N abundance meth- 
ods, 708 
ureide assay, 495 
S-methylmethionine cycle, Lemna pauci- 
costata, 623 
nodulated, acetylene effect on root respi- 
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ration, reducing activity, 1226 
properties of arginase, 1231 
rot uptake and xylem translocation, cin- 
methylin, pressure chamber tech- 
nique, 1573 
stearoyl-acyl carrier protein desaturase ac- 
tivity, decreased growth temperature, 
555 
stem growth at low water potentials, 1601 
wall extensibility and cell hydraulic con- 
ductivity, stem tissues, low water po- 
tentials, 1610 
wild-type and nr, mutant leaves, NO, ev- 
olution, 26 
Spinach 
biosynthesis of digalactosyldiacylglycerol, 
plastids, 1286 
biosynthesis of sulfoquinovosyldiacylgly- 
cerol, higher plants, 256 
chloroplasts, shikimate kinase, 758 
ferredoxin-NADP* oxidoreductase-like 
enzyme, purification, radish root tis- 
sues, 896 
kinetic characterization of slow inactiva- 
tion, catalysis, ribulosebisphosphate 
carboxylase, 1376, 1383, 1390 
leaf 
carbon metabolism, age and mineral nu- 
trition, 1219 
3-phosphoglycerate kinases, 40 
nitrate reductase, 537 
ribulose 1,5-bisphosphate carboxylase ox- 
ygenase, function of storage condi- 
tions, 1511 

Spinacia oleracea (see Spinach) 

Squash, sugar composition and molecular 
weight distribution, cell wall polysac- 
charides, 998 

Starch, starchless mutant of tobacco, steady- 
state and oscillating photosynthesis, 
1212 

Stearoyl-acyl carrier protein desaturase, soy- 
bean activity, decreased growth tem- 
perature, 555 

Stellaria media, cross-resistance of chlorsul- 
furon-resistant biotype, triazolopyr- 
imidine herbicide, 962 

Stem 

elongation, ethylene, green pea seedlings, 
1663 


growth at low water potentials, soybean, 
1601 
pine, indole-3-aceiic acid distribution, al- 
kali-labile conjugates, 1295 
wheat, hypersensitive resistance to rust, in- 
hibition of lignification, 465 
Steryl-esters, altered metabolism, chilling 
sensitive mutant, Arabidopsis, 1053 
Stomata 
aperture, abscisic acid biosynthesis, cyclo- 
heximide in bean leaves, 128 
soybean, response to blue light, 701 
Stress, responses, potato tuber, 264 
Striga asiatica (see Witchweed) 
Substrate, l-aminocyclopropane carboxylate 
synthase inactivation, tomato, 1482 
Sucrose, -proton symport, electrogenicity, 
beet, 1590 
Sugar 
composition and molecular weight distri- 
bution, cell wall polysaccharides, 
squash, 998 
gradients, postphloem nonvascular trans- 
fer, citrus, 1405 
metabolism, germinating soybean seeds, 


xli 


1514 

Sugarcane, developing stalk tissue, compart- 
mentation of solutes and water, 1147 

Sulfhydryl reagents, energy-linked reactions, 
monocot thylakoids, 1005 

Sulfonylurea, herbicide resistance, Kochia 
scoparia, 55 

Sulfoquin»vosyldiacylglycerol, biosynthesis 
in higher plants, 256 

Sulfur, leaf age and carbon metabolism, spin- 
ach leaves, 1219 

Sunflower, root cell membranes, boron-in- 
duced hyperpolarization, permeability 
to K*, 566 

Symbiosis, nodule functioning of cowpea, ef- 
fect of pO2, growth, 948 

Synechococcus PCC 7942, cytoplasmic mem- 
brane, 42-kD protein, sequencing and 
modification, 305 

Synechocystis, resistance to acetazolamide, 
1312 


T 


Temperature 
alternating warm and cold, fructan metab- 
olism, wheat, 902 
daily cycling, control of irradiation injury, 
potato, 409 
growth, soybean stearoyl-acyl carrier pro- 
tein desaturase activity, 555 
high, photosynthesis, tuber-bearing So- 
lanum species, 791 
-induced bleaching, protein synthesis, Eu- 
glena gracilis, 141 
low, inhibition of root growth, corn, 222 
oxygen and, control of seed respiration and 
growth, Vicia faba, 668 
variation among species, fluorescence re- 
covery, various plants, 652 
warm growth, decrease, soybean choline- 
phosphotransferase activity, 72 
Tepary bean, seed lectin characterization, de- 
lay, bruchid beetle development, 1453 
Tetrapyrrole 
phycobiliprotein pigment mutants, Cyan- 
idium caldarium, 772 
pigment precursor, 5-aminolevulinic acid 
from glutamate, 1273 
Thermal stress, K,, of glutathione reductases, 
cucumber and corn, 822 
Thiol protease, gene, transcriptional activa- 
tion, tomato, 1486 
Thlaspi arvense (see Pennycress) 
Thylakoids 
monocot, sulfhydryl reagents, energy- 
linked reactions, 1005 
oxygen-evolving activity, jasmonic acid, 
barley, 1316 
preincubation temperature, photosystem I, 
cold hardened and nonhardened rye, 
319 
Tobacco 
autophosphorylation, stromal phosphoglu- 
comutase, 105 
biosynthesis of digalactosyldiacylglycerol, 
plastids, 1286 
CO,-enrichment and aminoacetonitrile, 
growth and photosynthesis, photoau- 
totrophic calli, 549 
leaf explants, polyamines, hydroxycinna- 
moylputrescines, 1398 
male-fertile and male-sterile, respiration, 
cells and mitochondria, 367 
mutant with O,-resistant photosynthesis, 
enhanced catalase activity, 1521 
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NaCl-adapted, carbon use efficiency, cell 
expansion, 384 

non-ethylene pathway for induction, path- 
ogenesis-related proteins, xylanase, 
811 

photocontrol of gene expression, chloro- 
phyll a/b binding proteins, ribulose-1, 
5-bisphosphate carboxylase, 990 

positive regulatory upstream element, nu- 
clear factor, Antirrhinum majus chal- 
cone synthase promoter, 1347 

regulation of isoprenoid metabolism, 182 

selection of calli resistant to triazole, 1190 

starchless mutant, steady-state and oscillat- 
ing photosynthesis, 1212 

transcriptionally regulated root-specific 
genes, 1203 

transformation with bean aai gene, inhib- 
itor of insect a-amylase in seeds, 805 

Tomato 

l-aminocyclopropane carboxylate syn- 
thase inactivation, 1482 

electrostatic changes, root plasma mem- 
brane, salt stress, 471 

interspecific hybrid, heat shock response, 
1140 

male sterile stamenless-2 mutant, polyam- 
ines, flower development, 439, 446 

oxidation of indoleacetic acid by peroxi- 
dase, activation by anions, 798 

photocontrol of gene expression, chloro- 
phyll a/b binding proteins, ribulose-1, 
5-bisphosphate carboxylase, 990 

phytochelatin synthesis, glutathione effect, 
484 

prevention of photochemistry in culture 
media, long-pass light filters, 1365 

thiol protease gene, transciptional activa- 
tion by heat and cold, 1486 

variable fluorescence recovery, tempera- 
ture dependence, 652 


Tonoplasts 
H*-ATPase, differential inhibition, flu- 
orescamine and derivatives, 1102 
H*-translocating inorganic pyrophospha- 
tase, substrate kinetics, Kalanchoé dai- 
gremontiana, 1063 


photolabeling, 5-(N-methyl-N-isobutyl)- 
amiloride, sugar beet cells, 924 
pyrophosphatase, essential arginyl residue, 
etiolated mung bean seedling, 1128 
Riccia fluitans, proton gradient, action of 
electroenzymes, 412 
Triazole, of resistant calli, tobacco, 1190 
Triazolopyrimidine, cross-resistance, chlor- 
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sulfuron-resistant biotype, Stellaria 
media, 962 
Trigonella foenum-graecum (see Fenugreek) 
Tropane, alkaloid biosynthesis, diamine oxi- 
dase, hyoscyamus niger roots, 216 
Tubulin, isotypes, cold acclimation, rye 
roots, 83 
8-Tubulin, mRNA abundance, photoregula- 
tion, oat and barley seedlings, 1196 
Turgor, unusual saline environment, Chara 
buckrellii, 122 
Turnip 
glucosinolate synthesis, metallothionein 
expression, 522 
induction of hydrolytic enzymes, patho- 
vars, Xanthomonas campestris, 238 


Ungnadia speciosa, cyanogenic lipids, 631 
Ureide assay 
measurement of nitrogen fixation 
nodulated soybean, 495 
soybean, 708 


Vv 


Vacuole membrane, red beet, electrical prop- 
erties, D-myo-inositol 1,4,5-trisphos- 
phate, 837 

Vesicles, potassium stimulation, plasma- 
lemma ATPase, corn root, 1175, 1183 

Vicia faba 

biosynthesis of digalactosyldiacylglycerol, 
plastids, 1286 

control of seed respiration and growth, 
oxygen and temperature, 668 

Vigna radiata (see Mung bean) 

Vigna unguiculata (see Cowpea) 

Vitis vinifera (see Grape) 


Water 
compartmentation, developing sugarcane 
stalk tissue, 1147 
content during abscisic acid induced freez- 
ing tolerance, bromegrass cells, 460 
deficit, abscisic acid and indole-3-acetic 
acid, cotton flower buds and flowers, 
1117 
low potentials 
ABA and root and shoot growth, corn 
seedlings, 1329 
cortical cell length, maize roots, 648 
growth, maize primary root, 1337 
stem growth, soybean, 1601 
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wall extensibility and cell hydraulic con- 
ductivity, soybean stem tissues, 1610 
stress, D-galactose uptake, fenugreek coty- 
ledons, 1417 
vapor, carbon isotope discrimination, 
bean, 1422 
Weed, broadleaf Kochia scoparia, sulfonyl- 
urea herbicide resistance, 55 
Wheat 
dormant grain, ABA-responsive, heat-sta- 
ble protein synthesis, 662 
dry and early imbibing embryos, heat 
shock proteins, mRNAs, 1626 
fructan metabolism, alternating warm and 
cold temperatures, 902 
inhibition of lignification, hypersensitive 
resistance to stem rust, 465 
phosphorylation of H2A histones, 1241 
rhizotoxicity of aluminate ion, 1620 
seedling, soluble peroxidase, phenoloxi- 
dase-like activity, 489 
variable fluorescence recovery, tempera- 
ture dependence, 652 
Willow, leaf, chlorophyll fluorescence, probe 
for drought stress, 1280 
Witchweed 
control of germination, chemistry, spatial 
definition, 201 
vegetative/parasitic transition, 208 
Wounding 
potato tuber response inhibition, hypoxic 
stress, 264 
potato tubers, extensin, phenylalanine am- 
monia-lyase gene expression, 1134 


Xanthomonas campestris, pathovars, induc- 
tion of hydrolytic enzymes, Brassica 
campestris, 238 

Xanthoxin, conversion to abscisic acid, abs- 
cisic aldehyde, bean leaves, 689 

X-ray photoelectron spectroscopy, alumi- 
num ion stress, barley roots, 578 

Xylanase, non-ethylene pathway for induc- 
tion, pathogenesis-related proteins, to- 
bacco, 811 

Xylem, translocation, root uptake of cinme- 
thylin, soybean, 1573 

Xyloglucan, oligosaccharides, growth pro- 
motion and cellulase activation, rose, 
1042 


Zea mays (see Corn); 
Zeatin, reverse mobilization, Cicer arietinum 
cotyledons, 1011 
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